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(54) Apparatus and method for visual perception training using retinal reflection measurement 



(57) A voluntary control, intended to obtain an 
increase in retinal reflection, is carried out us- 
ing an auditory biofeedback technique based 
on the measurement of retinal reflection, for the 
purpose of achieving an improvement in visual 
perception in its principal functions; the 
method comprises the following phases : 

— periodic measurement of the retinal reflec- 
tion and of its variations, independently of fac- 
tors concerning ocular optics ; 

— production of a tone representative of 
such measurements, which informs the patient 
as to the condition and as to the variations of 
his own retinal reflection ; 

— instruction on voluntarily increasing the 
retinal reflection by means of the voluntary 
control of the biofeedback tone. 
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The invention relates to an apparatus and to a 
method for visual training, directed at the treatment 
and at the reduction of visual problems associated 
both with the mechanism of visual discrimination 
(and thus problems of clarity of vision, of visual acuity 5 
and of observation of the external world), and with 
the mechanism of ocular focusing (and thus problems 
of fatigue and of concentration), and also with the 
mechanism of ocular convergence (and thus with bi- 
nocular balance and coordination). 10 

Visual training has been practiced for decades 
throughout the world by means of techniques of va- 
rious types, and numerous instruments having differ- 
ing operative characteristics are already available on 
the world market is 

The apparatus and the technique forming the 
subject of the invention differ from the apparatuses 
and from the techniques utilized up to the present 
time in that they acton a function of the visual system 
which up to the present time has not been subjected 20 
to control in a visual training. 

The function on which action takes place is that 
of the capacity of the visual system - understood as 
the eye-brain unit - to modify the retinal reflection, in- 
dependently of factors concerning ocular optics, in re- 25 
lation to the cognitive activity, to the perceptive atti- 
tude and, in particular, to visual concentration and at- 
tention. It is known that, when visual concentration 
and attention increase and the visual system is pre- 
pared to receive and to exploit to the greatest possible 30 
extent the information originating from the outside in 
the form of radiant energy, the reflection of such en- 
ergy by the retina increases. The variations, in terms 
of energy, in the retinal reflection may readily be veri- 
fied by means of simple objective techniques, such as 35 
retinoscopy. This phenomenon is well known in the 
optometric-ophthatmological sector and has been 
known for more than 30 years (D.B. Harmon: Notes 
on a dynamic theory of vision. 3rd ed. T.X. Austin,: 
Research Publication, 1958) and has been reported 40 
by various authors (R.A. Kraskin: Stress point retino- 
scopy, J.Am.Optom.Ass. 1965; 36:41 6-4 19./P. Krug- 
er Changes in fundus reflex luminance with in- 
creased cognitive processing. Am.J.Optom.Phys- 
iol.Opt 1 977;54:673-6777E.B. Forrest: Stress and vi- 45 
sion, Santa Ana, C.A.: Optometric Extention Program 
Foundation, 1988). 

When the retinal reflection increases, the visual 
system is under the best operative conditions and 
there is consequently an improved control concern- 50 
ing all the various functions which constitute visual 
perception, in particular concerning visual acuity, 
perception and control of the field of peripheral vision, 
stereopsis, focusing control, binocular control, atten- 
tion, concentration and comprehension capacity. 55 
When there are visual problems of various types and, 
in particular, relating to the capacity for visual discrim- 
ination and for focusing, the retinal reflection is usu- 



ally reduced and obscured and the subject does not 
succeed in tackling in the best way the visual tasks 
imposed by the sociocultural conditions in which he 
operates. To be able to increase the retina) reflection 
would mean, in these cases, being able to increase 
the capabilities for tackling these tasks and the visual 
problems which they involve, without having recourse 
to optical aids - such as spectacles, contact lenses or 
other aids - and especially without risking a continu- 
ous deterioration of the visual conditions. 

Furthermore, the training aimed at increasing 
the capabilities of any visual function may become 
more effective if the subject places himself under 
such conditions as to have a brighter retinal reflec- 
tion, i.e. under conditions such as to have the maxi- 
mum performance levels in the various functions of 
the visual system. 

The subject of the present invention is an appa- 
ratus and a method of biofeedback to provide instruc- 
tion on voluntarily increasing the retinal reflection and 
to associate such an increase with visual training 
techniques aimed at the functions of focusing and. of 
convergence. 

The possibility of providing instruction on the vol- 
untary control of functions of the body which are usu- 
ally subject to the control of the neurovegetative sys- 
tem is known (N.E. Miller. Learning of visceral and 
glandular responses. Science 1969; 163:434). To this 
end, use has for some time been made, for example, 
of techniques of galvanic, electromyographic and 
temperature biofeedback, for the voluntary control of 
specific muscular zones and of specific functions of 
the body (J.V. Basmajian: Biofeedback - Principles 
and practice for clinicians. 2nd ed. Baltimora: William 
& Wilkins, 1983). 

With regard to the eye and the visual functions, 
biofeedback techniques have been utilized for the 
control of the extrinsic musculature and for the volun- 
tary control of accommodation (R.J. Randle: Volition- 
al contro lof visual accommodation. Conference pro- 
ceedings 82 on aerospace medicine. AGARD, NATO, 
Garmisch-Partenkirchen, September 14-1 8, 
1970. // J.N. Trachtman, V. Giambalvo, J. Feldman: 
Biofeedback of accommodation to reduce functional 
myopia. Biofeedback Selfregul. 1 984:4:547- 
64. // M.H. Rothberg: Biofeedback for ophthalmolog- 
ic disorders. Surv.Ophthalmol. 1983;27: 381-6.// E. 
Halperin, R.L Yolton: Ophthalmic application of bio- 
feedback. Am.J.optom.Physiol.Opt1986;63:985-98). 

Thus, the present invention is fundamentally 
based on the criterion of influencing the subject to 
carry out voluntary control of the retinal reflection, 
and specifically to provide instruction on increasing 
the same by making use of an auditory biofeedback 
technique based on the measurement of retinal re- 
flection. 

In practice, a narrow beam of infrared radiation is 
passed to the retina of the subject The reflection of 
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such radiation by the retina is passed to a suitable 
sensor, which measures the energy level thereof. 
This level is then communicated to the patient in the 
form of a sound signal which varies, for example, in 
vd iime and /or in frequency, as the energy level 
measured and thus the intensity of the retinal reflec- 
tion varies. When the retinal reflection increases, the 
volume or the frequency of the sound signal also in- 
crease and vice versa. The patient is thus continu- 
ously informed as to the conditions of his retinal re- 
flection, and can learn to control the same by means 
of the control, i.e. the response offered by the sound 
signal. 

The beam of infrared radiations which is project- 
ed onto the retina may have, in transverse section, 
linear dimensions of the order of 0.7 mm at the pupil- 
lary plane. In this way, as is well known in the opto- 
metricophthalmological field, there is complete elim- 
ination of the influence of the accommodative mech- 
anism on the focusing of the beam of radiations and 
thus on the variation of retinal reflection. There is fur- 
thermore elimination of the influence of the varia- 
tions in the pupil diameter on the beam of radiations. 

The training is carried out on a monocular basis 
and is initiated in the dark without the presentation of 
any target to the subject In this way, the subject is 
taught to control the retinal reflection independently 
of any other visual function, and, in particular, inde- 
pendently of any influence due to accommodation. 

In the subsequent phases, once the subject has 
learned to increase his own retinal reflection, there is 
associated with the reflection of the beam of infrared 
radiation the presentation of targets suitable for stim- 
ulating both the mechanism of focusing and that of 
convergence. In this way, these visual functions may 
be trained under the best operative and control con- 
ditions, i.e. with the maximum possible retinal reflec- 
tion, permitting the achievement of more rapid and 
greater results than those which are possible using 
the visual training techniques utilized up to the pres- 
ent time. 

The training of the focusing function may in prac- 
tice be carried out with the use of a Badal optometer, 
by means of which it is possible to present to the sub- 
ject targets which are placed at differing optical dis- 
tances and which thus require differing amounts of 
accommodation, as is well known in the optometri- 
cophthalmological field. 

The training of the convergence may advanta- 
geously be carried out by means of the presentation 
of luminous targets to the eye which is contralateral 
to that subjected to retinal-reflection biofeedback. 
The targets may be presented at differing distances 
from the contralateral eye, depending upon the dis- 
tance between the visual axes of the subject and 
upon the requirements of the case. The subject is 
then requested to superpose the images of the two 
eyes, thus modifying his own convergence; this is 



known in the optometric-ophthatmological field. 

In order to obtain results which are evident from 
the present text, the subject of the invention is sub- 
stantially a method of visual training to increase the 
5 capabilities of the visual functions, which method 
comprises the activation of the retinal reflection Dy 
means of biofeedback to train for the increasing of 
such reflection and to associate such increase with 
visual training techniques which are aimed specif ical- 
10 ly at the functions of focusing and of convergence. 

In practice, the method provides a voluntary con- 
trol intended to obtain an increase in the retinal reflec- 
tion, carried out using an auditory biofeedback tech- 
nique based on the measurement of the retinal reflec- 
ts tion. 

The method of visual training concerned - which 
is directed at improving the visual perception in its 
principal functions - is in practice composed of the fol- 
lowing phases: 
20 - periodic measurement of the retinal reflection 
and of its variations, independently of factors 
concerning ocular optics; 

- production of a tone representative of such 
measurements, which informs the patient as to 

25 the condition and as to the variations of his 

own retinal reflection; 

- instruction on voluntarily increasing the retinal 
reflection by means of voluntary control of the 
biofeedback tone. 

30 The method may comprise the furt her phases of: 

- presentation of targets suitable for stimulating 
the focusing mechanism of focusing and thus 
for training with regard to a multiplicity of prob- 
lems and of disorders linked to ocular accom- 

35 modation; 

- presentation of targets suitable for stimulating 
the ocular convergence mechanism and thus 
for training with regard to a multiplicity of disor- 
ders linked to binocular muscular coordination. 

40 In a practical embodiment, a narrow beam of in- 

frared radiations is passed on a monocular basis to 
the retina without influencing the accommodative 
mechanism; the beam reflected by the retina is sub- 
jected to a processing to obtain signals able to gen- 

45 erate a tone, the characteristics of which are linked to 
the magnitude of the signals and/or a corresponding 
visual-perceptive condition; said tone and/or said vis- 
ual-perceptive condition may be corrected by the pa- 
tient 

so A narrow beam of infrared radiation may be 
passed to the retina of the subject; the reflection of 
such radiation effected by the retina is passed to a 
suitable sensor, which measures the energy level 
thereof; this level is communicated to the patient in 

55 the form of a sound signal which varies - in volume 
and/or in frequency - as the energy level measured 
and thus the intensity of the retinal reflection varies, 
in the sense that as the retinal reflection increases 
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the volume or the frequency of the sound signal also 
increases and/or vice versa, to inform the patient con- 
tinuously as to the conditions of his retinal reflection, 
as a result of which he is ted to control the same by ^ 
means of the control of the sound signal. 5 

A further subject of the invention is an apparatus 
for visual training, which substantially comprises: a 
device for measuring the reflection of the central re- 
tina and its variations, independently of factors con- 
cerning ocular optics, an apparatus for producing bio- 10 
feedback tones, which provides information, directly 
and in real time, on the condition of and on the vari- 
ations in the retinal reflection, with a generator of fre- 
quencies which are proportional to and/or represen- 
tative of the readings made by the sensor of said de- is 
vice for measuring the retinal reflection; an apparatus 
for the graphical-numerical visualization of the read- 
ings made by said device, with data which are repre- 
sentative of the condition and of the variations in the 
retinal reflection, independently of factors concern- 20 
ing ocular optics. 

Said device for measuring the reflection of the re- 
tina may, in practice, comprise: a radiation source; an 
optical system capable of projecting onto the retina a 
beam of radiations with a circular cross section hav- 25 
ing dimensions equal to or less than a diameter of 0.7 
mm in the pupillary plane, in such a manner that the 
path of such radiations is not influenced either by oc- 
ular accommodation or by the variations in the pupil 
diameter; and a sensor capable of periodically read- 30 
ing the intensity of the radiant energy reflected by the 
retina and of converting such readings into electrical 
signals corresponding and proportional to the distrib- 
ution of the radiant energy passed to said sensor. 

The apparatus may further comprise an appara- 35 
tus for the presentation of targets for the stimulation 
of the focusing mechanism and for the training of the 
ocular accommodation in conjunction with the bio- 
feedback of the retinal reflection, as well as an appa- 
ratus for the presentation of luminous targets for the 40 
control, the stimulation and the training of the conver- 
gence in conjunction with the biofeedback of the re- 
tinal reflection. 

The invention will be better understood according 
to the description and the accompanying drawing, 45 
which shows a practical nonlimiting illustrative em- 
bodiment of said invention. The drawing showsthedi- 
agram of the apparatus with optical and electronic 
symbology. 

The apparatus as shown in the drawing exhibits: so 
an optical system Afor producing the beam of infrared 
radiation required for the measurement of the retinal 
reflection; an electronic system B for the manage- 
ment, the control and the visualization of the meas- 
urements made, as well as for the generation of the 55 
tone which is necessary for the biofeedback proce- 
dure; an apparatus C for the presentation, to the sub- 
ject, of targets suitable for training the focusing sys- 
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tern; and an apparatus D for the presentation, to the 
subject, of targets suitable for training the conver- 
gence system, with right-hand and left-hand lumi- 
nous targets, which are defined in greater detail here- 
inbelow. 

Briefly, the optical system A is made up of: a 
source 1 , such as a conventional tungsten lamp, emit- 
ting in the visible and in the infrared; a circular dia- 
phragm 3; an infrared filter 5; an achromatic converg- 
ing lens 7; a further circular diaphragm 9; an achro- 
matic converging doublet 10. This assembly gener- 
ates a beam of parallel infrared radiations, of mainly 
circular cross section, of linear dimensions of the or- 
der of 0.7 mm. A semireflecting mirror 12 and a sem- 
ireflecting mirror 14, the latter having maximum 
transmission in the infrared, are disposed at an inclin- 
ation of 45° with respect to the axis of the optical sys- 
tem, between the latter and the eye O. The mirror 12 
partially deflects the return beam toward an achro- 
matic converging doublet 1 6 and onto an infrared sen- 
sor 18 of the system B. The mirror 14 only very par- 
tially deflects the return beam toward the apparatus 
C. 

More particularly, the radiant energy emitted by 
the lamp 1 and diaphragm-controlled by the circular 
aperture of the diaphragm 3 is filtered by the filter 5, 
which transmits radiations outside the visible range, 
with a maximum at 930 nra Thus, the infrared radia- 
tion reaches the lens 7 in the form of a divergent 
beam. The lenses 7 and 10 act on the beam of radi- 
ations in such a manner as to make them parallel; 
these thus constitute an achromatic afocal system. 
The beam of parallel radiations passes through the 
semireflecting mirrors 12 and 14 and is passed to the 
eye O. The circular diaphragm 9, which is placed in 
the path of the beam of radiations, has the effect of 
diaphragm-controlling said beam of radiations and of 
providing, in the pupillary plane of the eye O, a circu- 
lar image having linear dimensions of 0.7 mm. In this 
way (as is known in the optical and ophthalmologics! 
field) it is as if a stenopeic aperture were placed in 
front of the eye. This condition assures the elimina- 
tion of the influence of factors concerning ocular op- 
tics on the beam of infrared radiation and, in particu- 
lar, both of the accommodation and of the variations 
in the pupil diameter. 

The infrared radiation penetrating into the eye O 
is reflected by the retina and, after having passed 
through the semireflecting mirror 14, is passed from 
the semireflecting mirror 12 toward the achromatic 
doublet 16, which focuses it onto the sensor 18. The 
sensor 1 8 is sensitive to infrared, and emits a voltage 
which is variable in relation to the intensity of the in- 
cident radiation, which is an analog signal which is 
processed and exploited by the system B. 

In a practical embodiment, the tenses 7 and 10 
have a focal length of 50 mm; the lens 7 is placed at 
100 mm from the lamp 1, and the lens 10 is placed at 
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150 mm from the lens 7, in such a manner as to pro- 
duce a beam of parallel radiations. The diaphragm 9 
is situated at a distance of 75 mm from the lens 10, 
in such a manner as to produce a circular image of 0.7 
mm at 150 mm from the lens 10 and at this distance 
is positioned the pupillary plane of the eye O. The 
lens 10, which is composed of an achromatic doublet 
has a focal length of 40 mm, and the sensor 18 is 
placed at a distance from the lens 1 6 which is greater 
than its focal length, for example 60 mm. The ar- 
rangement is nevertheless such as to permit projec- 
tion, onto the sensor 18, of a sufficiently extensive 
image of the circular image reflected by the retina, so 
that the incident energy is able to activate an area of 
the sensor 18 such as to be able to produce signals 
which may readily be managed by the electronic sys- 
tem B, of which the sensor 18 represents the input 

The sensor 18 receives the infrared radiation re- 
flected by the retina, and executes a certain number 
of readings per second, emitting, for each reading, a 
voltage signal the value of which is proportional to the 
radiant energy incident on said sensor. In practice, it 
is possible to use a conventional sensor incorporating 
silicon photodiodes, which is sensitive to infrared ra- 
diation and is regulated in such a manner as to exe- 
cute the readings of the incident energy for example 
every 17 milliseconds, i.e. 58 times a second. 

The voltage signals emitted by the sensor 18, 
which are proportional to the intensity of the radiation 
reflected by the retina, are passed to a circuit referred 
to as a sample-and-hold circuit 20, in this particular 
case an integrated circuit which is conventionally util- 
ized for these purposes. The signals at the output of 
the sample-and-hold circuit 20 are first passed to a 
zero regulation circuit 22 and then amplified, by 
means of an amplifier 24. The amplified signals are 
passed to an A/D converter 26; this apparatus per- 
mits the conversion of the analog signals into digital 
signals, so that the values at the output of the ampli- 
fier 24 in the form of a variable voltage are converted 
into digital signals which can be utilized by a comput- 
er. Once converted into digital form, the signals are 
passed to a data processor 28. The processor 28 re- 
ceives the data passed from the converter 26, proc- 
esses them and passes them both to a visualization 
apparatus 30 with a monitor and display, and to a tone 
generator 32 with an associated emitter 34. The vis- 
ualization of the data relating to the intensity and va- 
riation of the signal at the output of the sensor, and 
thus to the intensity and variation of the retinal reflec- 
tion, may in fact be effected either in graphical form 
or in numerical form. It may be chosen to adopt both 
solutions, utilizing a common monitor for the graphi- 
cal visualization and a display for the numerical visu- 
alization. The monitor visualizes a graph which repro- 
duces the distribution of the radiant energy incident 
on the sensor 18 and its variations. The display visu- 
alizes numerical values which are proportional to the 



intensity of the radiant energy incident on the sensor 
18. Thus, both the monitor and the display give infor- 
mation on the quality, quantity and variation of the en- 
ergy passed from the retina to the sensor 18 and con- 

5 sequently on t he quality, quantity and variation of t he 
retinal reflection. The tone generator 32 utilizes the 
signals passed from the processor 26 for the purpose 
of generating frequencies which are proportional to 
the energy levels read by the sensor 18. These sig- 

10 nals are then emitted by means of the loudspeaker 
34. 

Both the tone generator 32 and the system for 
visualizing the data 30 are controlled by a regulating 
circuit 36 which permits the variation of the charac- 
15 teristics both of the tones emitted by the loudspeaker 
34 and of the graphs or of the numerical values visual- 
ized at 30. 

The apparatus C is suitable for the presentation 
of targets placed at differing optical distances from 

20 the eye O and for which differing amounts of accom- 
modation are required. This apparatus may be a sim- 
ple and well known Badal optometer 44, having its 
optical axis coincident with the optical axis of the opt- 
ical measurement system in the branch reflected by 

25 the semiref lecting mirror 1 4. The Badal optometer 44 
is provided with a control system 46 which permits 
the management of the presentation of the targets, 
both with regard to the optical distance and with re- 
gard to their size. 

30 The apparatus D is suitable for presenting targets 
for the control and the training of the convergence 
function. The targets are formed by the two series of 
red LEDs 40 and 42, each having dimensions of 1/10 
inch, the emission of which is made diffuse. The two 

35 series of luminous targets are situated one to the right 
and one to the left of the optical axis of the central 
system A, and may be presented both to the right eye 
and to the left eye, depending upon the particular 
case. The two series of targets 40 and 42 may be con- 

40 nected to a control system 48, which permits the va- 
riation of the distance of the activated target from the 
optical axis of the central system A, the variation of 
the luminance of the target in relation to the operative 
requirements, the alternation of the lighting up of the 

45 targets for the right or for the left eye, and the com- 
manding of the visualization of the data relating to the 
position of the activated target on the appropriate vis- 
ualization display 50. 

tt is understood that the drawing shows only an 

so illustrative embodiment given solely by way of practi- 
cal demonstration of the invention, it being possible 
for this invention to vary in terms of forms and ar- 
rangements without thereby departing from the 
scope of the concept which forms the basis of said irv 

55 vention. 
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Claims 

1. A method of visual training to increase the capa- 
bilities of the visual functions, said method com- 
prising the activation of the retinal reflection by 
means of biofeedback to train for the increasing 
of such reflection and to associate such increase 
with visual training techniques aimed specifically 
at the functions of focusing and of convergence. 

2. The method as claimed in the preceding claim, 
which provides a voluntary control intended to ob- 
tain an increase in retinal reflection and carried 
out using an auditory biofeedback technique 
based on the measurement of retinal reflection. 

3. The visual training method as claimed in preced- 
ing claims, which is based on the biofeedback of 
the retinal reflection and directed at improving 
the visual perception in its principal functions, 
which method is composed of the following phas- 
es: 

- periodic measurement of the retinal reflec- 
tion and of its variations, independently of 
factors concerning ocular optics; 

- production of a tone representative of such 
measurements, which informs the patient 
as to the condition and as to the variations 
of his own retinal reflection; 

- instruction on voluntarily increasing the re- 
tinal reflection by means of voluntary con- 
trol concerning the biofeedback tone. 

4. The visual training method as claimed in claim 3, 
which comprises the further phases of: 

- presentation of targets suitable for stimulat- 
ing the focusing mechanism and thus for 
training with regard to a multiplicity of prob- 
lems and of disorders linked to ocular ac- 
commodation; 

- presentation of targets suitable for stimulat- 
ing the ocular convergence mechanism and 
thus for training with regard to a multiplicity 
of disorders linked to binocular muscular 
coordination. 

5. The method as claimed in one or more of claims 
1 to 4, wherein a narrow beam of infrared radia- 
tions is passed, on a monocular basis, to the re- 
tina, without influencing the accommodative 
mechanism, and wherein the beam reflected by 
the retina is subjected to a processing to obtain 
signals able to generate a tone, the characteris- 
tics of which are linked to the magnitude of the 
signals and/or a corresponding visual-perceptive 
condition; it being possible for said tone and/or 
said visual-perceptive condition to be corrected 
by the patient. 



6. The method as claimed in one or more of claims 
1 to 5, wherein: a narrow beam of infrared radia- 
tion is passed to the retina of the subject; the re- 
flection of such radiation, effected by the retina, 

5 is passed to a suitable sensor, which measures 

the energy level thereof; said level is communi- 
cated to the patient in the form of a sound signal 
which varies - in votume and/or in frequency - as 
the energy level measured and thus the intensity 

10 of the retinal reflection varies, in the sense that 
as the retinal reflection increases the volume or 
the frequency of the sound signal also increases 
and/or vice versa, to inform the patient continu- 
ously as to the conditions of his retinal reflection, 

15 so that he is led to control the same by means of 
the control of the sound signal. 

7. The method as claimed in one or more of claims 
1 to 6, wherein the beam of infrared radiations 

20 which is projected onto the retina has, in a trans- 
verse section, dimensions equal to or less than 
0.7 mm in the pupillary plane, to eliminate com- 
pletely the influence of the accommodative 
mechanism on the focusing of the beam of radi- 

25 ations and thus on the variation of retinal reflec- 
tion; there being furthermore elimination of the 
influence of the variations in the pupil diameter 
on the beam of radiations. 

30 8. The method as claimed in preceding claims, 
wherein the training is carried out on a monocular 
basis and is initiated in the dark without the pre- 
sentation of any target to the subject, to teach the 
subject to control the retinal reflection indepen- 

35 dently of any other visual function; there being 

subsequently associated the presentation of tar- 
gets suitable for stimulating both the mechanism 
of focusing and that of convergence. 

40 9. The method as claimed in preceding claims, 
wherein the training of the focusing function is 
carried out by means of the use of a Badal opt- 
ometer, with which it is possible to present to the 
subject targets which are placed at differing opt- 

45 ical distances and which thus require differing 
amounts of accommodation. 

10. An apparatus for visual training, which compris- 
es: 

so - a device for measuring the reflection of the 

central retina and its variations, indepen- 
dently of factors concerning ocular optics; 
- an apparatus for producing biofeedback 
tones, which provides information, directly 

55 and in real time, on the condition of and on 

the variations in the retinal reflection, with 
a generator of frequencies which are pro- 
portional to and/or representative of the 
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readings made by the sensor of said device 
for measuring the retinal reflection; an ap- 
paratus for the graphical-numerical visuali- 
zation of the readings made by said device, 
with data which are representative of the 5 
condition and of the variations in the retinal 
reflection, independently of factors con- 
cerning ocular optics. 

11. The apparatus as claimed in claim 10, wherein 10 
said device for measuring the reflection of the re- 
tina comprises: a radiation source; an optical sys- 
tem capable of projecting onto the retina a beam 

of radiations with a circular cross section having 
dimensions equal to or less than a diameter of 0.7 is 
mm in the pupillary plane, in such a manner that 
the path of such radiations is not influenced eith- 
er by ocular accommodation or by the variations 
in the pupil diameter, and a sensor capable of 
periodically reading the intensity of the radiant 20 
energy reflected by the retina and of converting 
such readings into electrical signals correspond- 
ing and proportional to the distribution of the ra- 
diant energy passed to said sensor. 

25 

12. The apparatus at least as claimed in claim 10, 
which further comprises an apparatus for the pre- 
sentation of targets for the stimulation of the fo- 
cusing mechanism and for the training of the oc- 
ular accommodation in conjunction with the bio- 30 
feedback of the retinal reflection. 

13. The apparatus at least as claimed in claim 10, 
which further comprises an apparatus for the pre- 
sentation of luminous targets for the control, the 35 
stimulation and the training of the convergence in 
conjunction with the biofeedback of the retinal re- 
flection. 
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